Objective: To examine rehabilitation therapy utilization for Parkinson disease (PD). Results: Outpatient rehabilitation fee-for-service use was low. In 2007, only 14.2% of individuals with PD had claims for PT or OT, and 14.6% for ST. Asian Americans were the highest users of PT/OT (18.4%) and ST (18.4%), followed by Caucasians (PT/OT 14.4%, ST 14.8%). African Americans had the lowest utilization (PT/OT 7.8%, ST 8.2%). Using logistic regression models that accounted for repeated measures, we found that African American patients (adjusted odds ratio [AOR] 0.63 for PT/OT, AOR 0.63 for ST) and Hispanic patients (AOR 0.97 for PT/OT, AOR 0.91 for ST) were less likely to have received therapies compared to Caucasian patients. Patients with PD with at least one neurologist visit per year were 43% more likely to have a claim for PT evaluation as compared to patients without neurologist care (AOR 1.43, 1.30-1.48), and this relationship was similar for OT evaluation, PT/OT treatment, and ST. Geographically, Western states had the greatest use of rehabilitation therapies, but provider supply did not correlate with utilization.
Evidence for the efficacy of rehabilitation therapies in the treatment and management of Parkinson disease (PD) has been expanding, demonstrating improvements in function, activities of daily living, speech volume, and quality of life. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] As a result, current American Academy of Neurology (AAN) quality measures for PD treatment advocate for the regular assessment of the need for physical therapy (PT), occupational therapy (OT), and speech therapy (ST). 12 Similar guidelines exist globally, motivating research on the utilization of rehabilitation therapies in PD in other countries (e.g., Germany, United Kingdom, the Netherlands). In addition, Medicare policy was changed in 2014 to support continued therapy to prevent or slow further deterioration in neurodegenerative disease so that coverage could not be denied solely for the lack of improvement due to disease progression.
Despite these guidelines and evidence of efficacy, no study to date has examined utilization of these therapies for PD across the United States. To address this gap in knowledge, we studied health care encounter data of 174,643 individuals with Medicare, a government insurance program used by 98% of Americans over the age of 65 years, to achieve the following goals: (1) describe the utilization of PT, OT, and ST for PD in the United States; (2) compare the use of rehabilitation therapies in the United States to that of other developed countries; (3) determine patient and provider factors associated with rehabilitation therapy use; and (4) establish baseline utilization rates, against which the effects of development of quality metrics of care and Medicare coverage policy changes can be measured.
METHODS Standard protocol approvals, registrations, and patient consents. This study was approved by the Institutional Review Board at the Perelman School of Medicine, University of Pennsylvania.
Data source. This study utilized research identifiable files from the Centers for Medicare and Medicaid services (CMS); specifically, (1) Carrier (formerly Part B) files, which contain diagnosis, treatment, and procedure claims from the inpatient and outpatient settings and provider characteristic data (e.g., specialty), and (2) Beneficiary Annual Summary Files, which contain demographic information and comorbid condition (identified by CMS using ICD-9-based algorithms). From these files, a cohort of Medicare beneficiaries with prevalent PD was created and used to identify rehabilitation therapy usage and to examine the associations between patient, clinical, and provider characteristics and receipt of rehabilitation therapies.
Study population. The study population consisted of adults eligible to receive Medicare by virtue of being age 65 or older who received care for PD in 2007 and were still living on December 31, 2009. Our case identification methods are published elsewhere, 13 but briefly, the Carrier (formerly Part B) files were searched to identify beneficiaries with claims containing ICD-9 codes for Parkinson disease (332) or paralysis agitans (332.0). Individuals who also had diagnostic claims for secondary/druginduced parkinsonism (332.1) or other degenerative diseases of the basal ganglia/atypical Parkinson syndromes (333.0) were excluded because these diseases have a distinct pathophysiology and clinical course, and do not have clinical trial or guideline support for physical therapy. We also excluded individuals who had fewer than 12 months of Medicare data or simultaneous Medicaid or health maintenance organization insurance, because these individuals may not have 100% of their claims submitted to Medicare in a given year. In addition, we extracted individual race (categorized using CMS race codes Caucasian, African American, Hispanic, Asian, Native American, other), sex, age, and state of residence (according to CMS billing information).
Rehabilitation therapies utilization. Our primary analysis limited our cohort to individuals who received care for PD in 2007, and examined the use of rehabilitation therapies over a 3-year period (2007) (2008) (2009) ). We identified all Medicare Carrier billing claims for PT, OT, and ST from January 1, 2007, to December 31, 2009 , in our PD cohort using Current Procedural Terminology (CPT) codes. Indicator variables for PT and OT evaluation were generated using distinct evaluation CPT codes. Treatment codes for PT and OT overlap, and were represented by an indicator variable for PT/OT management. ST evaluation and treatment was coded as a single indicator variable.
Care intensity and specialty. To examine the association between increasing physician visit frequency and physician specialty on the use of rehabilitation therapies, we identified all outpatient office visits per year and extracted physician specialty for each visit. A categorical variable for neurologist visits was generated as follows: none (0 visits), infrequent (1 visit), intermediate (2-3 visits), frequent (4 or more neurologist visits in 1 year). Annual neurologist care was assigned "yes" if there was at least 1 neurologist visit per year.
Geographic variation in rehabilitative care. We examined geographic differences in rehabilitation treatment use and whether these related to therapy availability. The prevalence of rehabilitation services utilization over the 3-year study period was calculated at the state level (number of Medicare patients with PD with a qualifying rehabilitation therapy claim/total number of Medicare beneficiaries treated for PD). Next, we calculated the number of physical, occupational, and speech therapists per 1,000 Medicare beneficiaries in each state using occupational employment statistics data from the US Department of Labor.
14 Rehabilitation therapy utilization and the concentration of each type of therapist were categorized into tertiles, with each state categorized as low, medium, or high with regard to rehabilitation therapies use and provider supply. The results were mapped to display regions of the country based on these categories.
Statistical analysis. Statistical analysis was performed with SAS software (SAS Institute, Cary, NC). All statistical tests were 2-sided. Statistical significance was set at p , 0.05 and normality assumptions were checked where appropriate. Logistic regression models were used to examine the odds of rehabilitation therapy use in PD. The primary outcome was receipt of PT, OT, or ST and covariates included race, age, sex, number of all physician office visits, and number of neurologist visits. Logistic regression models were also used to determine the effects of physician specialty and visit frequency on rehabilitation therapy utilization, controlling for race, age, sex, and number of physician office visits. All logistic regression models accounted for the repeated nature of our longitudinal study design. Spearman correlation coefficient was used to examine the relationship between rehabilitation therapy utilization rates and provider supply, calculated as the number of state-registered PT/OT/ST providers per 1,000 Medicare beneficiaries.
RESULTS A total of 174,643 unique Medicare beneficiaries were identified who met the inclusion and exclusion criteria (table 1). Over 90% of the patients with PD were Caucasian and two-thirds were ages 75 and older. Sixty-seven percent of patients with PD received neurologist care at least once per year in the 3-year period, the frequency of which is consistent with AAN guidelines and meets the frequency of care we have previously demonstrated is associated with reduced hospitalizations, PD-related illness, and hip fracture. 15 Rehabilitation therapy utilization. In the first year of the study, 9.9% (n 5 17,233) of Medicare beneficiaries diagnosed with PD had claims for PT evaluation, 1.3% (n 5 2,342) had claims for OT evaluation (table e-1 at Neurology.org), and 14.2% (n 5 24,796) had billing codes that may reflect treatment modalities used by either OT or PT, hereafter reported as a combined PT/OT rate ( ). PT/OT use was similar between men and women, but men had higher utilization rates for ST than women (table 2) .
Logistic regression models that included race, age, and sex, while also adjusting for the number of physician office visits and neurologist care, demonstrated an association between race and receipt of PT/OT or ST (table 3) Patients with PD with at least 1 neurologist visit were 43% more likely to receive an evaluation for PT compared to those without neurologist care (AOR 1.43, 1.30-1.48). This relationship was similar for ST, OT evaluation, and PT/OT treatment (table 4) . There were incremental increases in the odds of all outcomes with increasing levels of neurologist participation in PD care, even after adjusting for patient race, sex, age and the number of physician office visits. For patients with more than 3 neurology visits per year, the odds of PT evaluation were the highest (AOR 2.11, 1.88-2.36), followed by ST evaluation (AOR 1.81, 1.65-1.99), OT evaluation (AOR 1.64, 1.24-2.16), and PT/OT (AOR 1.27, 1.24-1.30).
State-level differences in utilization. There were geographic differences in rehabilitation therapy use, although no state had greater than 40% therapy utilization for PD over the 3-year study period. Only Idaho, Utah, Delaware, New Jersey, California, New York, Arizona, and Wyoming had utilization rates $35% (figure). There were no significant correlations between provider supply and evaluation for PT (correlation coefficient 20.045, p 5 0.75), OT 16, 17 In this study, predictors of higher (but still low) rates of therapy utilization included PD care by a neurologist, Asian or Caucasian race, and geographic location.
Over the last few decades, a substantial amount of public (NIH) and private funds have been invested in the study of rehabilitation therapies in PD. Physical therapy has been well-studied in randomized controlled trials, and efficacy in PD has been documented by systemic reviews and meta-analyses. 1, 4, 6, 10 Furthermore, exercise has been shown to improve both motor and nonmotor symptoms in patients with PD. 4, 6, 8, 11 PT can serve as a means to be physically active, but with supervision, alleviating perceived or actual injury risks that could come with nonsupervised exercise in patients with PD. While PT makes up a large portion of rehabilitation therapies use in patients with PD, studies on the efficacy of OT and ST in the treatment and management of PD have also been done, showing improvements in quality of life, dysarthria, and hypophonia. 2, 3, 7, 9 Up to 89% of patients with PD have speech disorders, yet in this study, only 14.6% received ST consultation or treatment. 18 Likewise, falls are a common indication for PT referral, and occur in up to 68% of patients with PD, 19 but only 14.2% of our cohort received PT/OT. Our data highlight the US gap between PD research and implementation, and may provide an evidence base for investment in dissemination and implementation research for PD in the United States. Possible explanations as to why rehabilitation therapies, particularly PT, are so underutilized among patients with PD in the United States are wide-ranging. One possibility may be related to uncertainty over the clinical significance of published outcomes. A Cochrane review found no particular form of physical therapy to be superior, and although many categories of motor function did improve for patients with PD using PT, improvements in most categories were small. 10 Both clinicians and patients may see these small gains as difficult to justify, given the time, cost, and travel required for PT sessions. Physicians may instead be recommending independent, home-based exercise programs for PD and patients may be seeking out other exercise modalities including dance, tai chi, and boxing that are not currently covered by Medicare. 20 Finally, previous Medicare policy required that individuals demonstrate a treatment response in order to continue PT beyond the annual dollar-amount payment cap at the time these data were gathered. This policy resulted in the denial of regular PT or OT for individuals with chronic neurologic diseases in the absence of functional improvements. In 2014, this policy was changed to support continued PT with the goal to maintain current functional status or prevent decline in function as long as additional documentation is provided. This may remove some of the barrier for physical therapy utilization in patients with PD in the United States, and future studies will be needed to determine the extent to which this policy change affects utilization rates.
Primary care practitioners are the primary managers for 50% of people diagnosed with PD in the United States and may not read subspecialty journals or guidelines for PD, 15 possibly reducing the likelihood of referral for rehabilitation therapies. This is supported by our finding that patients with PD with at least 1 neurologist visit were more likely to receive a PT evaluation compared to those without neurologist care. Similar results were found for OT and ST evaluation and incremental increases in neurologist care improved the odds of receiving therapies. Neurologists also tend to see patients with more severe disease, which may explain the increase in utilization. Despite the higher disease severity, neurologisttreated patients with PD have been shown to have better outcomes. 15, 21 Several PD organizations have a mission focus on patient care. [22] [23] [24] [25] These organizations identify and support clinics and academic centers that have specialty trained PD providers. However, the 50% of patients with diagnosed PD who do not see Table 3 Odds of rehabilitation therapy use according to characteristics of patients with a neurologist early in disease (most often women, minorities, and rural-dwelling patients) would have little benefit. 15 Geography-based approaches, such as ParkinsonNet, may be worth considering. The ParkinsonNet care model was devised and first implemented in the Netherlands and aimed to improve access to comprehensive care for patients with PD, including access to rehabilitation therapists with PD-specific expertise. 26 Limitations of this study consist of those that accompany retrospective design, i.e., selection bias or misclassification of outcome or exposure variables, as well as those that are associated with Medicare administrative datasets: coding errors (which may be random or systemic, and affect the validity of our PD diagnosis), coding variability practices by different providers, case mixing, and disease severity confounding. In addition, we only had access to Medicare Carrier claims, and thus our utilization estimates do not include patients (1) receiving rehabilitation services exclusively in home health by virtue of being homebound or in acute inpatient rehabilitation or in skilled nursing settings under Medicare Part A and also (2) receiving rehabilitative services exclusively from providers who do not bill for services under Medicare Part B. We also do not have data for patients who do not use insurance for rehabilitation services, such as those who pay out of pocket or belong to a community or patient organizationsponsored fitness program, nor do we have data for those participating in other organized modalities of therapy and group exercise directed at patients for PD (e.g., dance, boxing, tai chi, BIG & LOUD) 1, [27] [28] [29] [30] that are not currently covered by Medicare. Patientreported use of rehabilitation services in a National Parkinson Foundation Center of Excellence study was higher (PT 47%, OT 20%, and ST 21%), perhaps reflecting the diversity of rehabilitation and rehabilitation-like service use among academic medical center study patients. 31 Therefore, our data do not necessarily imply that patients with PD are not receiving appropriate care; they may have been receiving care outside of the Medicare system. In addition, this study only includes patients 65 years or older, so the results may not be generalizable to younger patients with PD. The percentage of men and women in the PD group were similar, which at first may seem to be at odds with the known association of PD with male sex. 32 It is important to note that the sex differences in PD relate to incidence (number with disease/total number at risk of disease), which bears no relation to the sex distribution within an all-PD cohort. Women have greater longevity and increased survival after PD diagnosis, thus it is not surprising to observe similar numbers of women and men in a prevalence cohort.
This study provides data on what was billed for through Medicare and does not capture what was discussed during visits. A recent study reviewed adherence with the AAN quality measure guidelines from 2010 and found that rehabilitation therapies were reviewed annually in only 7.5% of cases. 33 Although we found no correlation between rehabilitation therapy provider supply and utilization rates, the distance from and accessibility of care for the individual patients in this study is unknown and plausibly plays a role. Administrative data are subject to coding errors or bias, which may be random or systemic. Despite these limitations, this study provides important data on rehabilitation therapies use in the largest segment of the US PD population prior to the introduction of the AAN quality measurement set and may serve as a benchmark for future research following the implementation of these guidelines. Our data may also inform US research priorities and policies aimed at increasing the delivery of proven therapies for PD.
Figure Receipt of rehabilitation therapies by state
The prevalence of physical therapy (PT) and occupational therapy (OT) utilization over 3 years is shown by state. *Low supply of rehabilitation therapy providers indicates the state was in the lowest tertile for provider supply. PD 5 Parkinson disease.
